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Abstract: The plant Humulus lupulus is mostly known as raw material of the
brewing industry. Hop cones, rich in polyphenolic compounds and acyl
phloroglucides, are widely used to preserve beer and to give it a characteristic
aroma and flavor. Hop cones have been long used also for medicinal purposes. In
particular, hop preparations were mainly recommended for the treatment of
sleeping disorders. The aim of our present study was to highlight the use of
standard methods of German Homeopathic Pharmacopoeia for evaluating the
quality of the hop cones over a long period of time. The bitter acids were
investigated by thin layer chromatography (TLC). The used TLC method could
highlight also quality differences due by natural phenomena.
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Introduction
Humulus lupulus L., Cannabinaceae, (commonly named hop) is
native from central Europe and it is widely cultivated throughout the
temperate regions of the world (Heinrich et al., 2004, Zanoli & Zavatti,
2008). The main purpose of cultivation is to assure cones for brewing
industry. Today, more and more, the hop cones releaves their important
therapeutic values.
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The medicinal parts are the glandular hairs separated from the
inflorescence, the whole dried female flowers, the fresh cones (preferably
with few seeds) collected before the seeds ripen, and the fresh or dried
female inflorescence.
The male flowers are yellowish-greenish, inconspicuous, and about 5
mm in diameter. The female flowers are in richly blossomed, heavily
branched inflorescence. The ovary, which has 2 long, downy stigmas, is
surrounded at the base by a round compressed nutlet. A yellowish fruit cone
grows from the female flower. The inside of the bracts is covered with
small, glossy, light yellow glandular scales, which contain hop bitter
(lupulin).
In hop cones were identified: acylphloroglucinols (10%); alpha-bitter
acids: including among others, humulone, cohumulone, adhumulone; beta-
bitter acids: including, among others, lupulone, colupulone, adlupulone;
volatile oil (0.3-1.0%): very complex, chief components being myrcene,
humulene, beta-caryophyllene, undecane-2-on, furthermore 2-metyl-but-3-
en-ol (particularly following storage, as breakdown product of the
acylphloroglucinols); resins (oxidation products of the bitter acids);
phenolic acids: including, among others, ferulic acid, caffeic acid and their
derivatives, for example, chlorogenic acid; tannins: oligomeric
proanthocyanidines and flavonoids: including, among others, xanthohumole
The hop primarily was used for its mild sedative effects and for
treating the gastrointestinal system. The hop has been shown to improve
sleep in alcohol-dependent males in one study. It has been shown to exhibit
anticonvulsant, antinociceptive, hypothermic, hypnotic, and sedative effects
in mice. The sedative effect of hop is undisputed but the basis for it is not
fully known (Bradley, 1992).
Many of the effects are thought to be due by the volatile oil (2-
methyl-3-butene-2-ol). The flavonoids could be responsible for the
estrogenic activity of the plant (Stephan et al., 1998; Salvador, 1994;
Okamoto & Kumai, 1992; Tyler, 1988).
Research has substantiated also the phytoestrogenic properties of
hops (Milligan et al, 1999). Animal and in vitro studies found that hop also
has significant cancer-cell growth inhibition. The use of hops and
phytoestrogens in general in cancer prevention is currently controversial due
to an apparent concentration-dependent proliferative effect on human cell
lines.
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Hops has been used historically for reproductive conditions
including premature ejaculation, as an anaphrodisiac in men, and for
dysmenorrhea in women, but clinical evidence to support its use as a
phytoestrogen is limited.
Water-soluble extracts of hops caused significant antigonadotropic
activity including inhibition of the rise of estradiol and serum luteinizing
hormone (LH) levels, which resulted in decreased release of progesterone,
decreased uterine thymidine kinase (TK) activity, and decreased ovulation
in Sprague-Dawley rats (Okamoto & Kumai, 1992).
Externally, an infusion or poultice of hop can be used to treat
bruises, boils, and painful swellings. It is often combined with chamomile or
poppy for this purpose.
Lupulone and humulone exhibit gram-positive and gram-negative
antibacterial properties. Hexahydrocolupulone (HHC) was active against
gram-positive bacteria and mycobacteria (Stephen et al, 1998). One variety
and a wild type of the essential oil and solvent extract of hops were found to
be active against Bacillus subtilis and Staphylococcus aureus in an in vitro
study. There was no activity against Escherichia coli. The antibacterial
effect of weak acids from hops increased with decreasing of pH. The
essential oil was found to have antifungal effects against Trichophyton
mentagrophytes var. interdigitale but no activity was seen against Candida
albicans (Langezaal et al, 1992).
Bitter acids can be used as potential cancer chemopreventive agents
(Gerhauser, 2005) and in recent years, hops have gained considerable
interest due to the biological and potential cancer chemopreventive activities
of some of their constituents (Bohr et al., 2008). Humulone possess
antioxidative, anti-inflammatory and other biologically active activities,
such as, antitumor-promoting effects on mouse skin carcinogenesis (Lee et
al., 2007; Van Cleemput et al., 2009).
Hops may inhibit tumor cell growth via the estrogenic effect of its
phytoestrogen components. (Milligan et al, 1999; Zava et al, 1998). In an in
vitro assessment of six flavonoids found in hops, xanthohumol was found to
be the most effective antiproliferative agent in human breast, colon, and
ovarian cancer cells.
Colupulone, a beta acid of hops, was shown to produce a small but
significant decrease in serum glucose in nondiabetic outbred Swiss-Webster
mice 30 minutes after the administration of a test dose of glucose.
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The aim of this study is to provide a rapid and powerful method to
determine the quality of hop cones.
Materials and methods
Preparation of mother tincture
The Humulus mother tincture was prepared from cones according
the European and German Homeopathic Pharmacopoeia.
The Humulus lupulus L. cones were harvested in autumn, in the
Baciu area Cluj, Romania. The collection was performed according the
GACP rules, from an unpolluted area, at minimum 3 km away from any
circulated roads. There were harvested cones in each year from 2006 to
2009, than in 2011 and 2013. The cones were botanical identified by a
biologist at SC PlantExtrakt SRL Quality Control laboratory and a back-
sample was retained in the herbarium. The sampling of plant material was
performed according the European Pharmacopoeia and the botanic
identification according to German Homeopathic Pharmacopoeia. The fresh
vegetal material has 70 % moisture.
The cut fresh plant material was mixed with 90 % vol. ethanol, the
extraction ratio was to 1 part of plant material 1,4 parts of solvent. The
extraction was performed at room temperature, by maceration and periodical
mixing (minimum 10 min x 2 times a day x 10 days).  After 10 days was
evaluated the relative density and the dry residue. Then the mixture of plant
and solvent was pressed, left at maximum 30 C degrees for 5 days and then
filtered. The obtained extract was the mother tincture used for study. All
preparation steps were performed on an API-GMP certified production flow
at SC PlantExtrakt SRL, Radaia, Cluj, Romania, according to the method 3a
from German Homoeopathic Pharmacopoeia.
The TLC analysis
The TLC determination was performed according the German
Homeopathic Pharmacopoeia. The TLC determination was performed on
Silicagel F254 plates, using as mobile phase a mixture of anhydrous acetic
acid, ethyl acetate and cyclohexane (2:38:60, v/v). There were used as
standards 1 mg sudan orange, 2 mg curcumin respectively 2 mg
dimethylaminobenzaldehide in 20 mL of  methanol. There were applied 20
microl of samples respectively of standard solution. The evaluation of the
plate in ultraviolet light at 254 nm was made after drying in air, then was
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examine in fluorescence at 365 nm und then spraying with
phosphomolybdotungstic reagent, expose to ammonia vapour and examine
in daylight.
Results and discussion
The TLC analysis determine the fingerprint of bitter acids from hop
cones. The used standards help the identification of the positions of the
separated compounds. The TLC fingerprint is very specific for the hop
cones in the given analysis conditions.
In figures 1-6 are presented the TLC chromatograms of the mother
tinctures obtained from the hop cones harvested in different years. In all
cases the first chromatogram is obtained in fluorescence at 365 nm and the
second in daylight.In figures 8 and 9 are presented the comparative TLC
chromatograms.
It can be observed significant differences between the analysed
samples. The observations are based on the intensity and number of
separated compounds from each analysed sample. More bands means more
active compounds, more intensive bands means a higher concentration in
active compounds.
It can be observed a higher concentration of separated compounds in
samples obtained from hop cones harvested in 2009, 2011 and 2013. Those
from 2006 and 2007 are less concentrated.
These differences could be due by the difference in weather
conditions from each harvesting year, because the harvesting area was the
same in each year. The harvesting was performed from wild grown hop, so
neither the fertilization could not be a factor that influence the observed
differences.
Conclusions
The study shows that the standardized TLC method provided by the
German Homeopathic Pharmacopoeia could be used as a rapid and easy
analysis method to evaluate the quality of hop cones. It could be observed
also differences due by natural causes.
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Figure 1. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2006
Figure 2. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2007
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Figure 3. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2008
Figure 4. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2009
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Figure 5. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2011
Figure 6. TLC chromatogram of the Humulus lupulus mother tincture obtained
from cones harvested in 2013
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Figure 7. Comparative TLC chromatogram of mother tinctures in fluorescence
Figure 8. Comparative TLC chromatogram of mother tinctures in visible light
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